<50 



gfe%n , /PTO 0 3 SIP m 



(12)t#i*1iB**3Kl^S^^T^P$ttfclllStaiffi 



d9) m&totom^mmM 

(43)gf£^IHB 
2004 ^2 ^ 12 H (12.02,2004) 




PCT 



i mil ilium ii Him inn inn urn mi i u in inn mil inn mil urn mi iiiim mi mi mi 

(10) SBg^Bfl§# 
WO 2004/013173 Al 



(51) @G8*#t*#g 7 : C07K 14/47, 

C12N 15/12, 5/10, 1/15, 1/19, 1/21, C12P 21/02, C12Q 
1/02, A61K 45/00, A61P 9/10, 43/00 



(21) SJSfcHIHS^: 

(22) ElgUilB: 

(25) HlgttBK&'tll: 

(26) SRttBflaSIB: 



PCT/JP2003/009732 
2003 *P7 £31 S (31.07.2003) 



(30) gfcit^-*: 

4#g|20O2-2251 14 2002 $8^1 0 (01.08.2002) JP 
4#GS2003-182989 2003 *P6 E 26 0 (26.06.2003) JP 

(71) fflJHA(#H£Rfc<£T(D^£@lcol*T): lUSlrt 
figjf*5t#tt (YAMANOUCHI PHARMACEUTICAL 
CO., LTD.) [JP/JP]; T 103-8411 KmtS 4=ffeE B *1S 
; *fflT-T g 3 S 1 1 # Tokyo (JP). 



(74) ttSA: $B 3S- , ^(MORITAJCenichietal.); T 
173-0004 *5^-T B67f8f« 

*ffetfJU5BgTokyo(JP). 

(81) fg^S (SFty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) (J£HE): ARIPO *#ft (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), ~7 V T (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI ¥f¥t (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(72) 
(75) 



(NOZAWA,Katsura) [JP/JP]; T 305-8585 ^ttSU O < 
\tmm^EL2 1 0jSlrtS^5C#art5araki(JP). 
& (MOCHIZUKI,Shinobu) [JP/JP]; T 305-8585 

ft Ibaraki (JP). 



tH (54) Title: NOVEL POTASSIUM-DEPENDENT SODIUM-CALCIUM EXCHANGER 

^ (57) Abstract: It is intended to disclose a novel polypeptide; a polynucleotide encoding the above polypeptide; an expression vector 
containing the above polynucleotide; cells transfected with the above expression vector, a process for producing the above polypep- 
2 tide- and a convenient screening method for obtaining a substance which is useful in treating cell injury or an inflammatory disease 
^ due 'to postishemic reperfusion. The above-described polypeptide is a potassium-dependent sodium-calcium exchanger expressed 
S in peripheral leucocytes. 
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m m » 

wHW**tf*iw*. nmmmommm»\^ iwia»i=a***t*7 

ft*) = (iMWXilW 

icaEAf*. (2) j*jiiii*a)«iiBrt^hU^A-f*>»*«>±*t#t^ ^hj 

tt#diWKE-ett« W5>i§^(0-oti!6§NMDA (N-methyl-D- 
aspartate) MM*iM»Sfl:U NMD A«Mfc*il'S'*A**> i M'#» n U 

t^KI4»tf*/- , J7P- (no reflow) «fttf* I8L *tfW»t?** 
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^(*s «/NM£ifiiBf'&l«SL #lfilJ$0>^ft*)MS£-fe!\ lalcfctt-^ifiLHrei*. 
#^(D^^±^-r-S.o L-tUWKD11» CD18 s XliIC 

<©»«#a5-efcscfcA<*ift£*ifc «M*»x«eat;7) o mi^s eutopic 

-CI*. jtJ&*^WM^t^ ; 53StL(7)4'-t?2 0<7>^®^#^-r§o $f loliilfil 
Tl^ (IM*t«tiK9> o 
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|£Pg (ischemic preconditioning) (DMWZ-f b U ^A— 7kB3£Wkfo<D§&£ik7£ 

10) o iztci-bv^^-ym&mtnfemktim^m&TS&ikLtz 1 )* cdi 

K CD 1 8» XI* I CAM-1 ^^(D^il^L-C»^0^^i£ji^-t±fc 
■y b «J ^A-;fc;i/v^ Asc&JSJ&lcl*. -Sf&tfJfc:*- h 'J OA-*ik>^A^i 

OA<£$fflfl&*1»^<D}#tt|-T! &<§><> $fflfl&l*J:f- HJ^A£#MiiU $fflflSrtlc*;u 

&&tf#<tdivmii&ttm&jLm-tz>=.kfrt>. i*j^-(dsi (atp) # 

4fi^lc[fi]^3i:I^B#lcTvK--vX7!)<5i : rT-r§o -?U*>%. i~ b 'J ^AtK>^ 

(Dfca^^- h u ^A-7X*^^i^«fe y m^[^»Hi^K^-r^->^m$^ no 

#lftt^-C-^ h U ^A-*^i/^A^^^^rLT$fflB&rt±i;Ui> r bA-1'7|-><Z>±# 

iz7K^-<^>a^^i-s hu^A-rsj-^auawicssA-r^o -a^itfc:*- 

h U ^A-<3|-><D;ffiAI::3l£m^:J- h 'J ^ A-*;Ui/OA£&<**55t£<bLTs 
■f hU^A^^JSffllfeH'V •eLT*;U->OA'l'^->7b<«l^lc|i3ll$4x-So 
•r^^*>s «W*;Uv't7A;mJt3f)^3ll--hP L Ls *;ui/^Aia^4^Sli:^€»o 

COfMp H(D±^£*;Ui^A<D«fc^A#, j*jfilW»aElcd3(-J-5l*SW 

Pit L"C"J- h U ^A-TK^m^^S^bs Ltt K U OA-*;i>v 

OA£&<*<D,^1M;#lSiM^^ 
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JUSJU^^-JUn-T v-^x-JUT^-> (fMLP) . 79*K>»» X 

& cgMMwafti 5) o 

LfrLfctfks m&<Dbz&s &sta.mz^lf^± W 'J 

<. iicAim MMmnm\mv§r<mmLxi^. 644 
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(iMSffrXiSU) y=.*;u ■ p-»mx>x (clinical 

NEUR0SCIENCE) j , (*■) . 1999^. ft 17*. *5#. p. 567-569 

(IMWrXitts) rnfflfttwaj . 2001^, MAm, p. 13-20 

(IMtfMOtte) r^-*aU-i/a> (Circulation) J , (2fc@) , 1993 
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(iimfXM 1 2) rgSM^^J . 1998^. S43^. mi2-^, p. 1555- 
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(l^sWii 3) r^^-^-;u • *■? • >U*W-h)\, ■ ^57. h "J — 
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(3M$!*:fciSn 4) r/^^-/r5*;u ■ T> K • iUJr?<< *>1>)\> • 
=f- . i3 5i— >r— v=3 >X (Biochemical & Biophysical Research 
Communications) j . (*H) . 1981^, ^103^. p. 227-232 
(imffXiJM 5) T-f ■ v*-:r-;U ■ 77-73Bi?- 
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23161 

(WFXitt 1 ) IM^WO 02/26980 
(#!*:« 2) !MiWO0 1/7 50 6 7^i 
(^XM 3 ) SBg^lfSWO 00/43495 



WO 2004/013173 PCT/JP2003/009732 



iB^-huoA-*;ui/OA^^(Djinm (ei*) &k -r^*.> AjmsasKi* 

**ia>ffli«iHb (IB*) LfcAjms»3tt»*fc**!i;Rtf 

ifix ^ i)--^78-&mi\ TWIB-^ HJOA-*;uS^A£SM*©lB**i*1»* 
OTBIB*»^t h**^«^fi«©*3fe*«HW'*"*^^* "T^*,. SUM*© 
JStt<bA<W1M $ *i<I> c £ $fifc& U fi AJ»Sttfls»*tt«fr £ #&$r*Ifc Aims* 

[1] (1) iB5lJ##2X(*4t?^^^§T5yMlB5«^t,^i)7K , J^^K, 
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fc^lM*. (2) IB$i]#^2XI*4T*^£*l<§>T5/MlE9lJ<7>1 X.ltm%L<»Wm 
[2] (1) iS#J#^2^a£ft&T5y^lB»^ft&^U^^h\ fc&U 

&tm~ shears xtf/xtettta^tifcrsyilE 

•J^^KT?*** [1] (DtKU^^K ; 

[3] h U ^A-*;i/i/«!7A3cSIStt^i£lRl#± K 'J ^A-*;b»>^A35»J£ 

[1] XI* [2] ODtKU^^K; 
[4] [1] - [3] a>7K'J^^K*a— K-TS^U^^L/^K; 
[5] [4] (DtK'J*^ KS^frSBBI'*** — ; 

[6] [5] OfgSE^^— T? h7>X7i^'>a >£*L7t$fflJ& ; 
[7] [6] ©»l&*/H^<5^££1**fc-rS. [1] ~ [31 OK 1 )*? 1 ** 

[8] (1) [1] - [3] (DtH'J^^ K^^LT^^mflStlSil^m*!:^ 

(2) fWB*KU K©* U OA^c#Mi" h 'J ^A-ajUS/^AaftStttfttl 

«£ft3frSfr£##rr&xfI, St/ 

MIBtHU^^ K©»«HWW**$ U-->^"T«§>73^ ; 
[9] (1) [1] ~ [3] (DtK'J^^ K^fl^Lri,^»flS<i:i5ti|!K3Si:^ 
JSteS-fet&Xfl. 

(2) fII27K"J^^ R<D* 'J ^A1*#tfl:7- h 'J ^A-*;Ut/«t7ASE»Stt^ffll 
^iJ^b^ti^^S^^^-r^Xli, JSlXS 

(3) mrffiTKu^^ k<d* u ^^smm-t h u ^A-*;u*>^Asaistt*w 
« <b-r *a a xn 



WO 2004/013173 



8 



PCT/JP2003/009732 



do] (D ci] ~ [3] <dtK'j^^ £&§£mLTi^z>Mfoti&mmMt 
*nb-r<&%fi£»wsxs 

[11] (1) [1] ~ [3] (DtK'J^^ K£#§^LTl^^Jfe<hl£^gl<!: 

£&ft!i£i*£x*i. 
(3) ««4bf *xa 

[1 2] [8] <0^&T*#6c£;b<T*#£^St£^J$#£-r*K fi]fiL3*?Stt<b 
[13] [8] ^tfS^i^fSil^^it^, jftifiiSJt^ 

[1 4] [8] (»?5mT*mz>zttfT*$%'mig.&®ttz>. mammmmmij 

[15] [8] (D^^f-Sct^-e^^^K^S-^-r^. *JiiW}18W»»a^ 

[1 e] [s] <DismT*ftzz.btfi-e$zto'R<D+ m^mmmmmmmmm 
[17] [8] <D7imvmz>zttf-e$z>wm.<D. ffi.timmmmmft&&.i}/'x. 
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[1] ~ [3] <D# 1 JU?- K £#§3! Slfo^tt'lfciTOSlh 

fcfc. HIB&BH»W002/2698<H^*Rlcra\ *II<DR5»JS^4-T?3l3*L$ 6 O 3 

3SW002/269804§-2H&KI*. ftrfBIE^fr^&^V'^?- K«^-t*i*a— K^StH 
U * ? U/Tl"^ K£HI5£l^tf# Lfc <h (DiaS-^s m&lft&Sfc^&ttfEftlifc < * 

y**U3*-*KI*. *f6WfeA<i&«>"Ca«Lfco a»^BB»W001/75067 
#^ISIC(*. 3 5#g~4 8 0#g(DT£/MlBW. *Ma>lB^JS^ 2 "Ca^ 
tl-S7 5> r miB5lJI-fcft'S2 5 7#B~6 2 2#g<DT 5 / HIB*lJ£: 8 2 % % IB 
9i]##4-^$ft&T5/^lE^]l::fcl-t3 2 5 7S@~60 3#gtf>7 5 / HIE 

7 7%— S^T-Sk fch^Sf$>/^Sl (48075/t) #Ifift£*lTU&o 
PI^^|gWO0O/43495-^^(Cl*. 3 3fg~23 5fg(075; UmM^XS 1 

6 9#kdt5/hbw. -t^tts *m<Dmm*t4vm.£*i&T 

5/^lB?iJlcfc(t^>4 00fl~6 O 3#S0>TSy^iB9iJi: 8 6%. 4 3 5# 
g~60 3#!(7>T5/^iE?IJ£: 9 7%— Srf &fc >/^fl (2 3 5T 

syfii) Mth^>/^s (16975/i) tfuwizinxi^o j. 

Biol. Chem., 276. 23161, 2001l=il±. 1 7 #1 ~ 6 4 1 #g <DT 5 -/ MB5U*<* 
*^<DlB5JJS^-2-ea^H^T5y^lB5iJICfclt^1 3#i~6 1 8#g(D75 
yMlH^iJi: 5 8%. iS5iJ##4t?^^^^T5y^lB?iJlc*5lt^ 1 3#1~59 
9#g(D7 5/HB5iJ<!:5 8%-S5t§NCKX3 (64475/1) Jb<fBf££ 
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kit, 

( 2 ) E$l**§- 2XI*4ti$W75y f£IE*U<7> 1 Xtt**0)«»r(-J3^T. 

■&*&&&i£ cats*) ft* «fflBawo)*;bi/^A$«fflBa^i^ 

at. ftt5y(csaB&^©-^hu^A$jfflBawicgsA$i±*^SJS 0M*) £ 

rtlcgfcA*1**£8!fiJ£ (Na + ,-Ca 24 " 0 £&;&IrJ#) 

-r* 0 rjii^#-7-hy!7A-*;ui/^A^jgtt$*-rj *ffll&F>3(&2>^> 

SJ6 (Na + „-Ca 2+ «SIhJ#) $Stwfc*t*t«o 



WO 2004/013173 PCT/JP2003/009732 

11 

s£&*°'J^^K OUT, R»7t«iJ/<^Kt # r^-hu^A-*;u 
^OA^^Stt^^-TJ ^H#lc^na>^^ (Iwamoto T. £>. J. 

Biol. Chem.. 271, 22391-22397, 1996) X'feWtZ Z. t ^KlSSl^ti 

SUSI**™****'** »&*lfc«IB8l**ft*;US/^A ( 45 Ca c h I o r 

i de) *^t?»«*i=T*«L, *ji/i"7Mt>fii!Si^ya*t^o tfr 

mmo l/L-NaC I (D «n&0>i§^lCit-<T > 2 fft JSlJKD«*tJStt*<»H4 

tfjj T*ifc3frgj&M*, S*#I=^»a>*as (Kimura, M. , J. Biol. Chem., 268. 
p. 6874-6877, 1993; Kraev A. £>, J. Biol. Chem., 276. 23161-23172, 2001) 
if»t«:i^*. W=IIS4!H4tO'CI*«:t^ ***** »T©** 

^14;I"I^B#lcSflflgn^a>K + ji^^^*. #K + ;l^fclf^H&i*i 45 C a to* 



WO 2004/013173 



12 



PCT/JP2003/009732 



mmm* 2 xi* 4 -e* * ft* r s y BB*ifr & * * u * ^ ki*. &$<&^i£ 

e$u## 2 xi* 4 t?***i*t 5 / mmmo 1 

«*tf . E5>J## 2 XI* 4-eI^75/ WE9U^ U K© t 

^a-K^TH'J^^U^K^TclcLT. fc&lM*. IS 
5M»2Xli4-e*4*i475/IBKII*a- Kt*#'JX^ Kt*l=L 

* Ktffl^T«JfcLfc*'J^^ K OUR* 'J*:** KtT5y»EWA«« 
*(D*#t?> ftW«*t*. #*>\ *W«H=fet^ r*»<*j (v a r i a 

t ion) i:ii, m-m\H<o^-^ , J^^^^^ Mm ^" * 
«nEt hxiit hja^a>^«is*«>«tew*fiiiiafc«<*i*s s*#-e&*tf** B 

^im-^IXIAS-r^^^^^'J^^^^ramSiB^J E5«##1-C 
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fcSEjij) a>itf&£»icL-c> ass^-r^— xw^p-^mmh-u fWB^ 

XC*^P-^fc* Bttfc«*» nifLK)^ (i^ll t K 

IfJStiSlS (PCR) S£ (Saiki, R. K. £>, Science, 239, 487-491, 
1988) Xtt/\-f^'J5f-fHf-*>3>3S**lfrr*-fcl=«ky, #U"WK*a 

iJK^K^DlW-rS^t^t?**. fcfc* M^m&^&ffilcolvtlis EMC 
Kytffcl**** 4HB<D7j;£ m*-\£. Maniatis. T. <=>, "Molecular Cloning-A 
Laboratory Manual". Cold Spring Harbor Laboratory, NY. 1982) iz^oT^ 

(site-specific mutagenesis; Mark, D. F. t>. Proc. Natl. Acad. Sci. USA, 
81, 5662-5666. 1984) lc£y, tK'J K£=> — K"T*7KU \s*=f- K£ 

d£*«*BU MIC. HWJ4lc|Bma>^lcJ:y. *'J^t 

>«#WT?fc«6 z <t $«Bt«- * i= * y . ma©>H y K*«i*r * z <t 
*fg^a>7t«y u** 1 ki*, **w©?Ky k*=i- Kf*#y u 

i>^*iB9iJlcfc(t§mi 4S~f 1 8 8 2 &fc£E$lk fcSIM*, E 
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ffi r7tx°'J^<7 [sit=f- Kj l-l** D N ARtf R N Afl)I*^**l4. 

7tl±\ B»^BB*W002/052000#^«*C-ffi***tTL^ (1) PCR*fflt^ 
(2). tfliOlWlWft cDNA^^'J-til 

LfcJ&WKSM*^ b % 3tM(D c d n a ^^trfl^SHElSy***^"*"***) £ 
fl!l**Mu XI* (3) fcWrtftfc£**lf * = »T, 

A«***t?ci:a)T?*«2«n§©^^'^— fe^ H£^j?rf <§><> ttasLTifi 

BmRNAtlfflfctiaMSait-^'J^^-Hflifi* (RT-PCR) * 
frfr? - 1 led; y % *f§0J3<D7K'J c D N A3m^(D-SP£#§ - 

£jb<T*#. r/tMI^J: y > fllBDN A£*JM**"e«JBiU 1^^^^ iil^cfe-o 
r 1 ft £ -r & D N A if fir d £ 3 o 

|$ffl^t1*HcDNAMU:l Z©1*«cDNA^&2*«cDN 

a 

Tilt. D H 5 aW) lz#ALT»»IE«*"H\ Mz.lt. ? * 'J >XI*T 

>t 0 v'J>l^-r-§,^Wtt^i^^l-^^ CKD^KLT 
#&*l$»WE&***&, ltt©c DN A^t^Ifei^I^t^Si: 
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^D(D^>* ({Wfctfs Man i at is. T. b. "Molecular Cloning-A Laboratory 
Manual", Cold Spring Harbor Laboratory, NY, 1982) icftoTSSifc"* - *;: k& 

«*tf, ft»#*ai=*9tttlLfcDNAiJ1rtlttt* 

DNA^i [0Q;il£> Ol igo 1000M DNA Synthesizer (BeckmanttiH) 31 
1*394 DNA/RNA Synthesizer (Applied Biosystems*±M) ^] ^ffll^T^riWS 

-r^C<k*^^€> (Crantham. R. b, Nucleic Acids Res. , 9. r43-r74, 
1981) o »=. d*LibiiSie*i]<D=i K »ftl=*tV mM<Di« 

^f&gMM&fe (site specif ic mutagenesis ; Mark, D. F. b. Proc. Natl. 
Acad. Sci. USA, 81, 5662-5666, 1984) *l:J:yWtt4-^^**. 

t+^^^Ki^ (Messing, J. &tfVieira, J., Gene, 19. 269- 

276, 1982) may^actm^o mz.\£. K^m^mtftv^^Ltc 

v=r** i s*>j K^t? p c Rmzmi^Ts D N ABfffilCgftS^TMf 

**U*TK£l*y&£-fc!:<&o «Si*tfcDN ABf>V**>-^x>-9— [0J*.U£. 
3 7 oODNAi/- £x>-9— (PE BiosystemsfctgD &<bf] "C*ttU 
fife* t -5 d t Z%kfe-?Z>ZktfX*ZZ> 0 

£31 h Z. t ic <fc y , ^€*i<7>a£$fflB&K *3 tH U * * U*^ K * 



WO 2004/013173 



16 



PCT/JP2003/009732 



mm s -t* - 1 pimx* fc & . 

$ *^b^<oth y u*^ k*»a*" § c: t led: y * 
-icj: y . Rfa<o«£tan« h ^ >x7 1 * 3 & c <t iz <* y d t # t* 

*U #*»l«UWflatUTI*. Mz-l*. ■*)l'0)mmx°&Z>COSffl®, (Gluzman, 
Y.. Cell, 23, 175-182, 1981) % =f-*4--X ■ /\AX*-IPm#HB&<DS? t K 
nliU^^-'if^ (CHO-dhf r-$fflfl&) (Urlaub. G.&tfChasin. 
L A., Proc. Natl. Acad. Sci. USA, 77, 4216-4220. 1980) . &&<D£2fctiJ4 
1»ttfflLfc*W=-X ■ /\AX*HIMMi*IMi (D e d e«L ATGC : CCL- 
39) £L<ttfc h»»»MJ*HEK2 9 3«ft (ATCC : CRL-1573) > HftfBH E 
K2 9 3ttlCI^^^ ■ ^;i/^©EBNA-HWt*AUfc2 
9 3-EBNAffflBS (Invitrogentt) . XI*L9 2 9» (ATGC: CRL-2148) 

icia®-r^^o^-^-. RNAox^-rxguia. 7KUT^=iHb«Mft* 
^L-ci^ct^tSo fifriBasa^^-tDWtu-ctts sv4o 

^Ul^p^-^ - f§ P S V 2 d h f r (Subramani, S. Mol. Cell. 
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Biol.. 1, 854-864, 1981) % t h(Olfi@^Ot-^-^t§pEF-B 
OS (Mizushima, S. RtfNagata, S. , Nucleic Acids Res. , 18, 5322, 1990) „ 
-tM' h*tfn*'(WJn*—Z-&m-?&pCEP4 (Invitrogentt) * XI* 
P IRESneo2 (CL0NTECH&) . P cDNA3. 1 (Invitrogentt) 

fSaiStLtCOStt^ffl^^l^ ^m^<<7^-tLX. SV40 

£jb<T*£s MtL&s pMEl 8S (Maruyama, K. $.l£Takebe, Y. , Med. 
Immunol.. 20. 27-32, 1990) , pEF-BOS (Mizushima. S. &tfNagata, S. . 
Nucleic Acids Res., 18, 5322, 1990) . Xli P CDM8 (Seed, B. . Nature. 
329, 840-842. 1987) btfXZ&o 

ttmf&L+tZ-lt* DEAE-f^h7^ (Luthman, H. 

Magnusson. 6. , Nucleic Acids Res. , 11, 1295-1308, 1983) % 
A-DNA&2fci£;£ (Graham. F. L Rtfvan der Ed. A. J., Virology, 52. 
456-457. 1973) , WffoO h 9 >* 7 x <7 *s a FuGENE™ 6 

Transfection Reagent; Roche Diagnostics^) £ffll*f=#&* H 

ft/<*JI,£?US (Neumann, E. 6. EMB0 J. . 1, 841-845, 1982) *l=«fcy. CO 

S $fflBfelcHz y Z t Jb^t? ^ ^ o 

*fc. fl±«b^ Lt C H o«»« ffll^* W til MWCJK'J^^Kt 

Vn e o (Sambrook. J. "Molecular Cloning-A Laboratory Manual". Cold 
Spring Harbor Laboratory, NY, 1989) Xli P SV2-neo (Southern, P. J. 
StfBerg, P., J. Mol. Appl. Genet.. 1, 327-341. 1982) ■ h^>*7 

x/;hU G4 1 sWteOani-SMW-S^l^y* 

jglC fl|i||BI!atLT2 9 3-EBNA|llll&*fflt^»^tt. 
^LT. i^x5»-f>-/<-^-r^«)*»BjSl**l- 293-EBNA» 
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-egSi§5itjb^ri££:pCEP4 (Invitrogenfct) tail £ffll x <£> »- btfT^&o 

Tit, siLfciiiaistKttiffls^i^wftsafia^iui:^ 

£3o COS$fflBSs Dede«lfl(D*^:lt RPMI-16 

4 0J§iftX(*^U^^=l^iE-<-^^^*&*& (DM EM) t*<D»*6l=* & 

^[zj^cr^fiFifa>f (fbs) ^<Dfam&ft&mn^tzt%t&&&m-fz>^ttf 

2 9 3-EBNA«HB&<Z)«^l*s *J£frlfitf» (FBS) «0jfiL 
»^*3SJDLfc5f;U'<^=alijE-f--^«'J^2S»* (DMEM) ^CDt^ifeic 

©Hey*** ki** *r«#y Ka>*atttt«^p^b*ttttK**«fflLfc 

I*. #*W©7|«g^^K**iiiC=*aLfclB»***L. ctifc^^r- 

»^07h^77-f- (HPLC) «] . *L Xttdtlfc© 
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[z<«frfct}U mfofolz±)]sis0^&ffi*.£-&&^£tf$toZ>foX^& o Sll-> Slfil 
J$ iz felt h mMm=F<D%mrfMfofo * ^ v O A^m.(D±M- lc <fc o X ii*Q L C t . 

m&M'PLtzz.ttf$az>thX^Z>o tot, fiifa^«(D$iflfl&^*;u^OA<7>^ 
*§£W<D# U ^ ^ Kt? & £iB9iJ#-S§- 2X144 IB® <Difi^UA> £&£>7K'J 

*fc* &shmo%mtiztei^x&mwMffi&t&f&tift<Dmi~\ts sMmmfk 
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(Terrett,N.K. fc, Tetrahedron, 51, 8135-8137, 1995) |:*ct»6*ifcM 
fc*lM*, (Felici.F. &. J. Hol.Biol. . 222. 301 

-310.1991) fc£*lfcfflLT#J***ifc^:/*A ■ KWSffll**:: 

fc«**ttHdfclfci?*X2 y-=>tf<DtUMMli: Ltffll^Ct^fSo 

^AX»i*tLr«iife-r*«fcai=»3K**tt=iBiiia. *jMja>#y«:?*K 
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[2] i3)\,*so^m^&m&mmn>x<7 

-T€»o -Tfc;b*>. [1] [ziBma>*^a>x^u-->y^-e(*. *5§bj!g># 

KU^A-^;Uv^A^S14lCcfcy^flai^(C 45 Ca 2+ ^ya^1±fc^. "7" h 
a^tt^^ofc 45 C a 2+ £l& y (ft < o $JSIr!#-*- K "J ^ A-*JUv^ ASSJUjSIW 

wim-r^ts tfriB«^ 45 c a 2+ ^A*^}m'>-r^fl>"c% *M&cD*fc#*>5t!fe£ 
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So 

3fe3£ft*8taJ"T S - i: (c «J: y * ^bjctjtH 'J K£WHBHb-r atoSC*** 'J 

#i*ftif*ffllV ^W^tK'J^^ K0>J£14£«ttif tMMMt 
#£T IE#*ET t T?miB6*a)»3te»ft«<b £ tbtfirT * - t 1 «fc y „ *»W © 
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a-T^-t^-e^, IC50^100/imo I / LIslTtD^bo'l^I^li^ LL^o 00 

ait* mmme&m.<Dm*x*. umt^m^-^mmm^> toi c5o# 

x*£%o ^ib<D^<7 i )--^^ l )mm^Mmmit^^±m^tLx. 
rnmrn^- 2 xi* 4 -ea £ *t<i> t s / m^rn^ & & u o a#c#kj^ hj t7 

[zfci>riBiR$^fc2- [2- [4- (4-- hP^OvP+v) zpjl-M x 

•< y^^UT *£>*JU7fc*— h (2-[2-[4-(4-nitrobenzyloxy) 
phenyl]ethyl] isothiourea methanesu I f onate ; UT. ita^H A <t#"3"<§>) It, 
mmW^2XlZ4X°mZh&7*SBE&mfrt>ti:&%j%ll3 'J^A^Mth'J'i' 

5. 0/imo l/LT'fcofco 3' . 4' - i?* P P K =UU (3' . 4' - 

dichlorobenzamil ; Ib^ftBtftf*) l*s 2X1*4 XB£*i& 

f^lftll C5 0A<2 0. 2jUmo l/LRt/58. 9jUmo l/Lt*fcofco 
&<Dia^£iJ & C t tfX £ <5 C £ l£BM P> fc<5 o 

3. *m%o>wM 

*§£W<Dm®m^ 2 xi* 4 xm zinz>7s.y mmvifr e» & u o 
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-r^cir^-e^^o s-^i*. teau mm* num. 

^j:<t*-o(D^JS14<i:#il«l. ?U§. ? K*», * 

fcftlcttoT, ^14fc#§?#mH<D»#K fllfctf. »3R*U ffigffl* &fcit 

«P<Dfctt©?fci*«J*lfcll*. »jft«a. inn, XI*x«J 

&8ft*!k xi*l*i*&*£*LTivcfc<fci\, 

i*aa#j**t?. *»tt©»j»«xttMW!»=tt* #«R^JtLT> saw- 
hso (m n n n€) mnaffifiRttr*. it, s*wrl ?ubSk #tfeajs s 
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fcl^Ts 1 BlCO£$tjO. 1 ~ 1 0 Omgs L < l*0. 1 ~ 5 0 m g X'&Z>o 

*fc> 3Nsn&#a>i§^ a»sy©»-ei*i bk-^o. oi~50mg. »* 

L<l£0. 01~1 Omgt'fcS. 

bit, or *»wftJl#wi=»w^*^ c*t&f**»wa>*B* 

Man i at is, T. t>, "Molecular Cloning-A Laboratory Manual", Cold Spring 
Harbor Laboratory, NY, 1982; fcttHille, B. , Ionic Channels of Excitable 
Membranes, 2nd Ed.. Sinauer Associates Inc.. MA, 1992) [C&oT^Jfe Ltz 0 

mum 1 : W&h 'J ^Aft^M-t- b 'J ^a -* jui/^Ay&tefr j- K-raatfe 

E»M- 2 XI* 4-C?I$*l§75/ HEM HJ O A- 

(Marathon-Ready cDNA; Clontech*±) ^^Md: U ^Ie^H^-^'J ^ ^— tf 
Sl$i&J£ (RT-PCR) SslCj:9* J2lT(D¥HT*«l»Lfco 

£-f. fcUHi*<©cDNA (Marathon-Ready cDNA; Clontechft) &mWLt 
LT, lB9iJ#-^5-ca^*t'5^SiBM2b^^^^ , J=f^<7U^^K (5' 
EooRI«WE«4H*JPLT**) *7*^-K^-f^-tL"C. E9WI- 
6-C***t**»E5II^&'&:*3*- , J=f^^^*^ K (5' *SI=KpnlB»S 

(PLATINUM Taq DNA Polymerase High-Fidelity; GIBC0-BRL*±) £ffll^T> PC 
R^mCofco i&lEPCRlS, »9 5 0 C (1»WI) T?»*tt*ff<fofclft. 
9 8°c (1 o&M) £6 0°c (2 0»IB) tes°c (3flflH) irfr&fca-tf-f * 

^*40My«Lfc. fcl- 9kbpODNAi^2*ii4*l 

fco *l*DNAWtf* T622J U S^DNAifrt T603J 

Ltco 
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X5KpcDNA3. 1 (Invitrogenfct) ^ffll^t^P— -><fLtz 0 %Z>*ltc 
— ^tl^tls peDNA-6 2 2fttfpeDNA-80 3i*«Lfc. 

£f§3l £ i* -5 fctf) i-^ffl-r <§> - <t # t? * & o 
#btL7i^P — >p cDNA-62 2S.7jp c D N A- 6 O 3<D&ftIE5U£. 
i/"T^i/f — 5*— SslCcfey DN Av— <7X>-9— (ABI377 DNA 
Sequencer; Applied Biosy stems*!:) Zm^XMffiL. ^Mfo. E*iJ#-^ 1 X 

E5i]##1 -C«**t<&fc*K9J 1 9 0 2^) I*. H 4# 

-^1 88 2#c&J&Sfr£&£>E9iJT^£;KS:*— ^'J-^-f ^^u-Af 
6o fins*— ^>u— f-o^i/- Afr&^MZti&e 2 27syi^» 

E5«»^3-ca**l«6**E5>J («*»»»= 1 8 4 5^) (*. H 4# 
-H1 82 5#(Dit«A^^^E5IJ-e^^tl^7|--^> , J-f i ^>^^U— 

frb&<5>TH>> ME5U li. E5II## 4ti^75y P£E*iJT* o fc „ 

(RT-PCR) &lcJ;yj2lT<D#m-C#*fLfco 
t h<7>#iSfi$&ffi*<Z>7tf 'J A + RNA (#5 n g ; Clontechfct) £ D NT If 
MLfctfc* rt-PCR+^ h (SUPERSCRIPT First-Strand Synthesis 
System for RT-PCR; GIBCO-BRUt) £IBl*TifiM«*-t*\ IUcDNA^t 
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»K^&fts*y^*2u**K£y/<-x^-r-*-fc it, dnatku^ 

=?— tf (PLATINUM Taq DNA Polymerase; GIBCO-BRUt) £ffllATs PCR£frft 

ofc. BiiiapcRiis S*oi^9 4°c (i^n) -elWtttffftofc^ 9 8°c 

(10|j;FI) £6 4°C (2 0W t6 8°C (1#3 0#RU) £fre>ft&-9--<* 

ic^jiic#s-r & ^mttftiB* 1 ] *e £ » 

t K©*tfiejll«*t0^t R T - P C RjjWf «ff ft ofci C 5, ^7 5 O b p 
JktSmi 0 0 b pCDDNAlSNW. £fi**l7io ^7 50bpS^700bp 

~f 1 10 1 #a>itafrbft3iB?iJj riB^m-^s-e^^tt^^aiB^Ji-fc 

*fHB(D* 'J h 'J <7A-*;k>-!?A^ft(DmR N AA<, tK 

(D JfilJ* I C U T ^ L r ^ ^ C i t> ^ I C ft o 7t o 

«Kfll]3 : 'J H?Afe^t l> 'J A-j]Jk ^A$ife(Dl WH E K 2 9 
3MBs De d emm. MC H Q«IC feltl>M 

e$u## 2Xi*4ti$^7 5y &tie» & ft £ tf U ^ ^ K<D*r«* 'J 

ijy<^KS5Sa*-&fc« fieil»tttli> HEK293« (ATCC : 
CRL-1573) . Dede« (ATCC : CCL-39) 5gL<l*CHO-dh f r -fflflS 

(ATCC : CRL-9096) ^ffll^o SM«1TJH6*lfcJW^*-peDNA-6 
22XI±pcDNA-603i, TtT^ H 7 x <7 i/ 3 r/RX 

(L i pof ect AM I NE2000 ; 6 1 BCO-BRLtt) tZmi^Xs HEK293tt, Dede 
ffiU&U XliCHO-dhf r-»h7^7i^ya>^tv &Mfelz 
T^U^A^^K'J^A-^v'U^^A^^^^^lJrTio ftfc> m&tfjft 

Zl>hn-;i4BI&£L-C, ^5h 4 pcDNA3. 1th7>X7i^ 
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tgtfe£, ^*>i/>£#t^B&*1^ CO. 0 1mmo l/L^E^i/Vs 1m 
mo I /L r >T/^>. 1 4 6mmo l/L-NaCU 4 mm o l/L-KC 
U 0. 1mmol/L-CaCI 2 , 2mmo l/L-MgC I 2S 1 Ommo 
l/L^Uzi— X> O. 1 %4^Jfil>ftT^^5>. Rt; 10 mm o l/L-HEP 
ES-Tr i s (pH = 7. 4) (c£»U 3 7 °CT* 3 O ftM&K 

*-£^£T?tttertlc*HJ^A£3iEA£l*fc^ *<D'&. J^f? A ( 45 Ca 

Cl 2 ;55. 5 kBq/mL) ^t?«BBft^5ft (tWB&^jftA) [O. 0 1mm 
ol/L^5/k 1 mmo I /L«^T/W>* 1 5 0mmo l/L-NaC 
U 0. 1mmol/L-CaCI 2 , 2mmo l/L-MgCI 2 , 1 Ommo 
I /L<?;U=]— *s O. 1 %^Jfil5tT;U^5>. ^iM Ommo l/L-HEP 
ES-Tr i s (pH = 7. 4) £^t?»»] Clfi&L. ISt 1 5^11, 
* ;u A>f * >£3fflJfefl h U ^A^T * > <t S*RJS £-t±7io 

$fflflS^<DN a C I £^<lfc=! «J> (Choline Chlorid 

•r-g>«c#14^M-r^fc«)[C. «4b*;U2/^A ( 45 CaCI 2 ; 5 5. 5 k B q 
/mL) U OA£-£t?#ffl§&ft& («a&^5ftC) [O. 0 1 mmo 1/ 

L^/^K 1 mm o I /L^T/W>. 4mmo l/L-KC I, 146m 
mo l/LM^UX 0. 1mmol/L-CaCI 2 , 2 mm o I / L — M 
gCI 2 . 10fnmol/L^3-^ 0. 1 Vo^MT fr? 5 1 O 

mmo I / L-HEPES-T r i s (pH = 7. 4) t. Mf&ft 

j&D (KC I *<1 50mmo I /Ltfey, *<b=l 'J >^£*l>fc^£<D*K *ffl 

mmjscfcjift*) L7io 

fTlB$fflB&$. 1 2 Ommo I /LiHb=l U 1 Ommo 1/L-LaC I 3> 
S^IOmmol/L-HEPES-Tr is (pH = 7. 4) *^t?3fc»ffl» 
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izx aurr &z.t -e^«f Ltz t c: rnrnm^- 2 xi* 4 ft&r 5 y igis$»j 

O-dh f r-«B&n?l*. mf&ftfcB (SlfflH&n^CD^hU^A^zigXCg^L 

tifco mic, $fflB&n?scxi*$fflB&^D co^y. * y ^ AZ-gtimfaftte) £ 

# . EJUS* 2XI±4ti$tiS7 5>' BKE9U £ ft & *3&BJ0>7K 'J ^ 

400mg/L(DG-4 18 (GIBCO-BRLtt) D M EM^T? 

t£«U i^i l JIU;t> W$5 0 O Offl/^x;i>£:ft*<fc5lC9 6^x 

ju^u— hicsau HJ6^J4-eflo7t^ics-^§-* y ■Jj.MMMW- h y 

-*;U^A£&;§t!fe£;Iil5£U «fflJJ&^j$CXtt«Bfl&^D^fflLNfc<!:#<Z>ficlt 
SttA^OOOcpm/^i^lts S/NJ±*)<1 O icl_h<7)^J 'J r t7A^#fi*J"7" 

mmme iMM&E3£&miiJkk2A ( 45 c a ) ^^-><p»a^»jfflLfc«f»^ 
y^A^SM± hy^A-jjuut/^A^«iit:(pgte^iiEg-r ^«Bg<px^y-=. 

HSS#J 4 o fc^gfelc*-5#. E5U## 2 XI* 4 £ *i£ T £ J MEW 
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& a * a ic 9 6 <t? x u- w ic«a l s 4 T*fr o it ■fimizm-iz *> ;u*> 
aw *>©ikitstt*ai3e-r * * y nassstt^ssje u 2 xi* 

tU*fc***^**;ux;i>*Mfi'K (DMSO) icjtMLfcjtjfc] (*. IfflJft*^ 

^>*y>ft«|, ttflSfcJUS/^A ( 45 CaC I 2 ; 55. 5kBq/mL) ^ 

^-<7>^m. B5U##2XI44T?a**i*T5-/BBE5a^&ft**ra* V ^A*2t 

2- [2- [4- (4-zhD^>vP^» ^x-;u] x^;u] V^^U 
T »• [Ifc-^A ; 4#IB¥9-67336-§-^#RX(*J Biol Chem. 

1996. 271 (37) :22391-7.] JklS3' . 4' □ n*>1f5;U [fls**B ; * 

£ n^Mb^3#-§-B-710, NIMH Chemical Inventory. U. S. AXI*Proc Natl Acad 
Sci USA. 1984 May; 81 (10) : 3238-42.] jW&ftfco 

t h5tM8^Jf^GlftlSfc (PMN) H»J6-et#e>*t7i:'fk-&^a)i¥1ffi 

■ ; *B*MI£) *#&U *(D±l::*rflfc]ftL»J*#£ 

f<»*iiiLs 4ooxgt'3om iiaTta6Lfc. ±n * 
mjfcu (pbs) T'^LTmm'frLTSJixLTt&s 

0. 2%^i/Jlili7;i/^5> (BSA) ttRPMI 1 6 4 O jgttre»»U B 

fem%m^xmm~mi^tz 0 #e>nrt^ejfii^jiK»a>-siJ^^T k^f- 

^>U>.X7|-^>^feL. *f*i$ (fccfc^-9 5%) (fcJ^S^o) 
(Transwell 3/*m ; lOOnmo I / LO^USUb* 
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tz;i,n^i/-;^i-Jb77-> (ffMLP) (O. 2%BSA. 

RPMI 1 6 4 0tgife) |::<b£*AXI*<b*ttB<Dfim»l£**1 O » m o l/L, 
30jumo l/U SU!lOO|lmo I / L £ 3 £KI«ft*MftU T« 

^UU:lmL^Lfc. ±«©«>x;U=, BURLfcPMN*2. OxlO 6 
ii/H?x;U (O. 2mL) 3EAU 3 7 W 1 BMUMMft, T«©«>xiW=»» 

tt&tfWM* (SD) t^t. PMNtfMLPtiiL^ofcJW 
(BG) (D'r— ^^^fBLfco 

«i ic^-r^aic. fc«BAatfft**BttjB»«#tti=PMN©jifc**B« 



^ 1 





DMSO 




10 0 






fls^DA 


1 0 U m o 


I / L 


7 8. 


1 8±2 5. 


9 3 




30/imo 


I /L 


2 9. 


50±26. 


1 6 




1 0 0 U m o 


I / L 


1 6. 


8 4± 1 0. 


7 8 


flS**B 


1 0 fi m o 


I / L 


10 0. 


6 8± 7. 


2 7 




30/imo 


I /L 


7 2. 


90±1 5. 


8 5 




1 OO/imo 


I /L 


4 4. 


5 8±3 2. 


8 2 


BG 


f ML P ( 


-) 


1 9. 


2 2± 6. 


2 0 
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12lT(DK5IJaa)»*iia L< 2 2 3 >|C(± S TArtificial Seq 
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is # <d is m 

1. (1) lB5iJS#23l(*4r^^H^T5/^iB5iJ^e)^^^ , J^^K> 

(2) E5US#2XI*4-C*$tt«T5yltE5iJa>1Xf**tta)ttBrlc 

2. (1) E5>l*#2-ca*^T3y»lB5tt^e)«:«* , J / *^^ 
(2) E5«»21?a**l*T5/UEWfl!>1XI***«>*»rl=fe^-C* 

i~5fia>T5 iA, xtf/xtetttoSttfcTS/HE*)** 
tt#*lXI*2lcffi*©7Ky 

4 . st^m i~3<7) i\-r*i^-3ii=Ett©^ y k * = - K-r *>tf y * * u 

5. R3**4icE«<D7Ky u*?- K^t^a***-. 

s. (D Hl*«i-3(D^-r^-3m=E«a>7Ky^^K*ii6«L"ci^«ii 

IftfcKIMMfc*W!*S**X«L 

(2) MEtK'J K©* y ^Ate#tt:f- H y *A-*^i/^AX»J£tt#tt] 

(3) HuiBTKy^^ K<7)* y hy>A-*;ui/^ASs«»tt*» 
9. (i) ~3©^f iii^-flteic^'J^^ K*«auti^i 
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(2) UtEtK'J^^ K©* 'J^AttWft*" h'J^A-*i^>«>A««Stt*«» 
10. (1) m*^1~3(D^-rtt^-II^lB«<D7K'J^^K^^LT^§ 

tnb«*i**att-r*xs 

flHb$Jh,&frgfr£#*H"£xfI. Rtf 
(3) fifcHb-TSxfi 

*M«i»*»**t;/xi*ft*tt«*jfttiiB™«fta>ttt**. 

5£te<bffl1WfflE3llfBfiM*io 
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1 7. m>zm8iznzM<DJ57&T*mz>zttf-e£z>mM(D* Aitm-mfammtemx. 
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<130> Y0335PCT-693 

<150> JP 2002-225114 
<151> 2002-08-01 

<150> JP 2003-182989 
<151> 2003-06-26 

<160> 8 

<170> Patent In version 3. 1 

<210> 1 

<211> 1902 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (14).. (1882) 

<223> 

<220> 

<223> Inventor: Nozawa, Katsura; Mochizuki, Shinobu 
<400> 1 

gggaattcga tec atg gcg etc cgc ggg acc etc egg ccg etc aaa gtt 49 
Met Ala Leu Arg Gly Thr Leu Arg Pro Leu Lys Val 
1 5 10 

cgc agg agg cga gag atg ctg ccg cag caa gtc ggc ttc gtg tgc gcg 97 
Arg Arg Arg Arg Glu Met Leu Pro Gin Gin Val Gly Phe Val Cys Ala 
15 20 25 

gtg ctg gec ctg gtg tgc tgt gcg tec ggc etc ttc ggc age ttg ggg 145 
Val Leu Ala Leu Val Cys Cys Ala Ser Gly Leu Phe Gly Ser Leu Gly 
30 35 40 
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cac aaa aca get tct get age aaa cgt gtc ctg cca gac aca tgg aga 193 
His Lys Thr Ala Ser Ala Ser Lys Arg Val Leu Pro Asp Thr Trp Arg 
45 50 55 60 

aat aga aag ttg atg gec cca gtg aat ggg aca cag aca gec aag aac 241 
Asn Arg Lys Leu Met Ala Pro Val Asn Gly Thr Gin Thr Ala Lys Asn 
65 70 75 

tgc aca gat cct gcg att cac gag ttc ccc aca gat ctg ttc tec aat 289 
Cys Thr Asp Pro Ala He His Glu Phe Pro Thr Asp Leu Phe Ser Asn 
80 85 90 

aag gag cga cag cac gga gee gtc ctg ctg cac ate ctt ggt get ctg 337 
Lys Glu Arg Gin His Gly Ala Val Leu Leu His He Leu Gly Ala Leu 
95 100 105 

tat atg ttc tat gee ttg gee ata gtg tgc gat gac ttc ttt gtt ccg 385 
Tyr Met Phe Tyr Ala Leu Ala I le Val Cys Asp Asp Phe Phe Val Pro 
110 115 120 

tct eta gag aag ate tgt gag aga etc cat ctg age gaa gat gtg get 433 
Ser Leu Glu Lys lie Cys Glu Arg Leu His Leu Ser Glu Asp Val Ala 
125 130 135 140 

gga gec acc ttc atg get gca gga age tea acg cca gag ctg ttt gcg 481 
Gly Ala Thr Phe Met Ala Ala Gly Ser Ser Thr Pro Glu Leu Phe Ala 
145 150 155 

tct gtt att ggg gtg ttc ate acc cac ggg gac gtc ggg gtg ggc acc 529 
Ser Val He Gly Val Phe lie Thr His Gly Asp Val Gly Val Gly Thr 
160 165 170 

ate gtg ggc tct get gtg ttc aac ate ctg tgc ata att gga gtg tgc 577 
lie Val Gly Ser Ala Val Phe Asn lie Leu Cys lie He Gly Val Cys 
175 180 185 

gga ctg ttt get ggc cag gtg gtc cgt ctg acg tgg tgg gee gtg tgc 625 
Gly Leu Phe Ala Gly Gin Val Val Arg Leu Thr Trp Trp Ala Val Cys 
190 195 200 

cga gac tec gtg tac tac acc ate tct gtc ate gtg etc ate gtg ttc 673 
Arg Asp Ser Val Tyr Tyr Thr lie Ser Val lie Val Leu lie Val Phe 
205 210 215 220 



WO 2004/013173 PCT/JP2003/009732 

3/17 

ata tat gat gaa caa att gtg tgg tgg gaa ggc ctg gtg etc ate ate 721 

He Tyr Asp Glu Gin lie Val Trp Trp Glu Gly Leu Val Leu lie lie 
225 230 235 

ttg tat gtg ttt tat att ctg ate atg aag tac aat gtg aag atg caa 769 
Leu Tyr Val Phe Tyr lie Leu lie Met Lys Tyr Asn Val Lys Met Gin 
240 245 250 

gee ttt ttc aca gtc aaa caa aag age att gca aac ggt aac ccg gtc 817 
Ala Phe Phe Thr Val Lys Gin Lys Ser lie Ala Asn Gly Asn Pro Val 
255 260 265 

aac agt gag ctg gag get ggt aat gat ttc tat gac ggt age tat gat 865 
Asn Ser Glu Leu Glu Ala Gly Asn Asp Phe Tyr Asp Gly Ser Tyr Asp 
270 275 280 

gac cct tec gtg cca ttg ctg ggg caa gtg aag gag aag cca cag tat 913 
Asp Pro Ser Val Pro Leu Leu Gly Gin Val Lys Glu Lys Pro Gin Tyr 
285 290 295 300 

ggc aag aac ccc gtg gtg atg gtg gac gag att atg age tec age cct 961 
Gly Lys Asn Pro Val Val Met Val Asp Glu Me Met Ser Ser Ser Pro 
305 310 315 

ccc aag ttc ace ttc cct gaa gca ggc tta cga ate atg ate ace aat 1009 
Pro Lys Phe Thr Phe Pro Glu Ala Gly Leu Arg I le Met I le Thr Asn 
320 325 330 

aag ttt gga ccc agg ace cga eta egg atg gee age agg ate ate att 1057 
Lys Phe Gly Pro Arg Thr Arg Leu Arg Met Ala Ser Arg lie lie I le 
335 340 345 

aat gag egg cag aga ctg ate aac teg gee aat ggt gtg age agt aag 1105 
Asn Glu Arg Gin Arg Leu lie Asn Ser Ala Asn Gly Val Ser Ser Lys 
350 355 360 

ccg ctt caa aac ggg agg cac gag aac att gag aac ggg aat gtt cct 1153 
Pro Leu Gin Asn Gly Arg His Glu Asn Me Glu Asn Gly Asn Val Pro 
365 370 375 380 



gtg gaa aac ccc gaa gac cct cag cag aat cag gag cag cag ccg ccg 
Val Glu Asn Pro Glu Asp Pro Gin Gin Asn Gin Glu Gin Gin Pro Pro 
385 390 395 



1201 



WO 2004/013173 PCT/JP2003/009732 

4/17 



cca cag cca cca ccg cca gag cca gag ccg gtg gag get gac ttc ctg 1249 
Pro Gin Pro Pro Pro Pro Glu Pro Glu Pro Val Glu Ala Asp Phe Leu 
400 405 410 

tec ccc ttc tec gtg ccg gag gec aga ggg gac aag gtc aag tgg gtg 1297 
Ser Pro Phe Ser Val Pro Glu Ala Arg Gly Asp Lys Val Lys Trp Val 
415 420 425 

ttc ace tgg ccc etc ate ttc etc ctg tgc gtc ace att ccc aac tgc 1345 
Phe Thr Trp Pro Leu lie Phe Leu Leu Cys Val Thr Me Pro Asn Cys 
430 435 440 

age aag ccc cgc tgg gag aag ttc ttc atg gtc ace ttc ate acc gee 1393 
Ser Lys Pro Arg Trp Glu Lys Phe Phe Met Val Thr Phe lie Thr Ala 
445 450 455 460 

acg ctg tgg ate get gtg ttc tec tac ate atg gtg tgg ctg gtg act 1441 
Thr Leu Trp lie Ala Val Phe Ser Tyr lie Met Val Trp Leu Val Thr 
465 470 475 

att ate gga tac aca ctt ggg ate ccg gat gtc ate atg ggc att act 1489 
Me Me Gly Tyr Thr Leu Gly Me Pro Asp Val Me Met Gly Me Thr 
480 485 490 

ttc ctg gca gca ggg aca agt gtt cca gac tgc atg gee age eta att 1537 
Phe Leu Ala Ala Gly Thr Ser Val Pro Asp Cys Met Ala Ser Leu Me 
495 500 505 

gtg gcg aga caa ggc ctt ggg gac atg gca gtc tec aac acc ata gga 1585 
Val Ala Arg Gin Gly Leu Gly Asp Met Ala Val Ser Asn Thr Me Gly 
510 515 520 

age aac gtg ttt gac ate ctg gta gga ctt ggt gta ccg tgg ggc ctg 1633 
Ser Asn Val Phe Asp Me Leu Val Gly Leu Gly Val Pro Trp Gly Leu 
525 530 535 540 

cag acc atg gtt gtt aat tat gga tea aca gtg aag ate aac age egg 1681 
Gin Thr Met Val Val Asn Tyr Gly Ser Thr Val Lys Me Asn Ser Arg 
545 550 555 



ggg ctg gtc tat tec gtg gtc ctg ttg ctg ggc tct gtc get etc acc 
Gly Leu Val Tyr Ser Val Val Leu Leu Leu Gly Ser Val Ala Leu Thr 
560 565 570 
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gtc etc ggc ate cac eta aac aag tgg cga ctg gac egg aag ctg ggt 1777 
Val Leu Gly I le His Leu Asn Lys Trp Arg Leu Asp Arg Lys Leu Gly 
575 580 585 

gtc tac gtg ctg gtt etc tac gee ate ttc ttg tgc ttc tec ata atg 1825 
Val Tyr Val Leu Val Leu Tyr Ala I le Phe Leu Cys Phe Ser lie Met 
590 595 600 

ata gag ttt aac gtc ttt ace ttc gtc aac ttg ccg atg tgc egg gaa 1873 
lie Glu Phe Asn Val Phe Thr Phe Val Asn Leu Pro Met Cys Arg Glu 
605 610 615 620 

gac gat tag egctgagteg eggtacctgg 1902 
Asp Asp 



<210> 2 

<211> 622 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Ala Leu Arg Gly Thr Leu Arg Pro Leu Lys Val Arg Arg Arg Arg 
15 10 15 



Glu Met Leu Pro Gin Gin Val Gly Phe Val Cys Ala Val Leu Ala Leu 
20 25 30 



Val Cys Cys Ala Ser Gly Leu Phe Gly Ser Leu Gly His Lys Thr Ala 
35 40 45 



Ser Ala Ser Lys Arg Val Leu Pro Asp Thr Trp Arg Asn Arg Lys Leu 
50 55 60 



Met Ala Pro Val Asn Gly Thr Gin Thr Ala Lys Asn Cys Thr Asp Pro 
65 70 75 80 



WO 2004/013173 PCT/JP2003/009732 

6/17 

Ala lie His Glu Phe Pro Thr Asp Leu Phe Ser Asn Lys Glu Arg Gin 
85 90 95 



His Gly Ala Val Leu Leu His lie Leu Gly Ala Leu Tyr Met Phe Tyr 
100 105 110 



Ala Leu Ala lie Val Cys Asp Asp Phe Phe Val Pro Ser Leu Glu Lys 
115 120 125 



Me Cys Glu Arg Leu His Leu Ser Glu Asp Val Ala Gly Ala Thr Phe 
130 135 140 



Met Ala Ala Gly Ser Ser Thr Pro Glu Leu Phe Ala Ser Val Me Gly 
145 150 155 160 



Val Phe Me Thr His Gly Asp Val Gly Val Gly Thr Me Val Gly Ser 
165 170 175 



Ala Val Phe Asn Me Leu Cys Me Me Gly Val Cys Gly Leu Phe Ala 
180 185 190 



Gly Gin Val Val Arg Leu Thr Trp Trp Ala Val Cys Arg Asp Ser Val 
195 200 205 



Tyr Tyr Thr Me Ser Val Me Val Leu Me Val Phe Me Tyr Asp Glu 
210 215 220 



Gin Me Val Trp Trp Glu Gly Leu Val Leu Me Me Leu Tyr Val Phe 
225 230 235 240 



Tyr I le Leu Me Met Lys Tyr Asn Val Lys Met Gin Ala Phe Phe Thr 
245 250 255 
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Val Lys Gin Lys Ser lie Ala Asn Gly Asn Pro Val Asn Ser Glu Leu 
260 265 270 



Glu Ala Gly Asn Asp Phe Tyr Asp Gly Ser Tyr Asp Asp Pro Ser Val 
275 280 285 



Pro Leu Leu Gly Gin Val Lys Glu Lys Pro Gin Tyr Gly Lys Asn Pro 
290 295 300 



Val Val Met Val Asp Glu lie Met Ser Ser Ser Pro Pro Lys Phe Thr 
305 310 315 320 



Phe Pro Glu Ala Gly Leu Arg lie Met lie Thr Asn Lys Phe Gly Pro 
325 330 335 



Arg Thr Arg Leu Arg Met Ala Ser Arg lie lie Me Asn Glu Arg Gin 
340 345 350 



Arg Leu lie Asn Ser Ala Asn Gly Val Ser Ser Lys Pro Leu Gin Asn 
355 360 365 



Gly Arg His Glu Asn He Glu Asn Gly Asn Val Pro Val Glu Asn Pro 
370 375 380 



Glu Asp Pro Gin Gin Asn Gin Glu Gin Gin Pro Pro Pro Gin Pro Pro 
385 390 395 400 



Pro Pro Glu Pro Glu Pro Val Glu Ala Asp Phe Leu Ser Pro Phe Ser 
405 410 415 



Val Pro Glu Ala Arg Gly Asp Lys Val Lys Trp Val Phe Thr Trp Pro 
420 425 430 
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Leu lie Phe Leu Leu Cys Val Thr lie Pro Asn Cys Ser Lys Pro Arg 
435 440 445 



Trp Glu Lys Phe Phe Met Val Thr Phe lie Thr Ala Thr Leu Trp Me 
450 455 460 



Ala Val Phe Ser Tyr lie Met Val Trp Leu Val Thr lie Me Gly Tyr 
465 470 475 480 



Thr Leu Gly Me Pro Asp Val Me Met Gly Me Thr Phe Leu Ala Ala 
485 490 495 



Gly Thr Ser Val Pro Asp Cys Met Ala Ser Leu Me Val Ala Arg Gin 
500 505 510 



Gly Leu Gly Asp Met Ala Val Ser Asn Thr Me Gly Ser Asn Val Phe 
515 520 525 



Asp Me Leu Val Gly Leu Gly Val Pro Trp Gly Leu Gin Thr Met Val 
530 535 540 



Val Asn Tyr Gly Ser Thr Val Lys Me Asn Ser Arg Gly Leu Val Tyr 
545 550 555 560 



Ser Val Val Leu Leu Leu Gly Ser Val Ala Leu Thr Val Leu Gly Me 
565 570 575 



His Leu Asn Lys Trp Arg Leu Asp Arg Lys Leu Gly Val Tyr Val Leu 
580 585 590 



Val Leu Tyr Ala Me Phe Leu Cys Phe Ser Me Met Me Glu Phe Asn 
595 600 605 
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Val Phe Thr Phe Val Asn Leu Pro Met Cys Arg Glu Asp Asp 
610 615 620 



<210> 3 

<211> 1845 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (14).. (1825) 

<223> 



<400> 3 

caggaattcc acc atg gcg etc cgc ggg acc etc egg ccg etc aaa gtt 49 

Met Ala Leu Arg Gly Thr Leu Arg Pro Leu Lys Val 
1 5 10 

cgc agg agg cga gag atg ctg ccg cag caa gtc ggc ttc gtg tgc gcg 97 
Arg Arg Arg Arg Glu Met Leu Pro Gin Gin Val Gly Phe Val Cys Ala 
15 20 25 

gtg ctg gec ctg gtg tgc tgt gcg tec ggc etc ttc ggc age ttg ggg 145 
Val Leu Ala Leu Val Cys Cys Ala Ser Gly Leu Phe Gly Ser Leu Gly 
30 35 40 



cac aaa aca get tct get age aaa cgt gtc ctg cca gac aca tgg aga 
His Lys Thr Ala Ser Ala Ser Lys Arg Val Leu Pro Asp Thr Trp Arg 
45 50 55 60 

aat aga aag ttg atg gee cca gtg aat ggg aca cag aca gee aag aac 
Asn Arg Lys Leu Met Ala Pro Val Asn Gly Thr Gin Thr Ala Lys Asn 
65 70 75 

tgc aca gat cct gcg att cac gag ttc ccc aca gat ctg ttc tec aat 
Cys Thr Asp Pro Ala lie His Glu Phe Pro Thr Asp Leu Phe Ser Asn 
80 85 90 

aag gag cga cag cac gga gec gtc ctg ctg cac ate ctt ggt get ctg 
Lys Glu Arg Gin His Gly Ala Val Leu Leu His lie Leu Gly Ala Leu 
95 100 105 



193 



241 



289 



337 
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tat atg ttc tat gcc ttg gcc ata gtg tgc gat gac ttc ttt gtt ccg 
Tyr Met Phe Tyr Ala Leu Ala lie Val Cys Asp Asp Phe Phe Val Pro 
110 115 120 

tot eta gag aag ate tgt gag aga etc cat ctg age gaa gat gtg get 
Ser Leu Glu Lys lie Cys Glu Arg Leu His Leu Ser Glu Asp Val Ala 
125 130 135 140 

gga gcc acc ttc atg get gca gga age tea acg cca gag ctg ttt gcg 
Gly Ala Thr Phe Met Ala Ala Gly Ser Ser Thr Pro Glu Leu Phe Ala 
145 150 155 

tct gtt att ggg gtg ttc ate acc cac ggg gac gtc ggg gtg ggc acc 
Ser Val Me Gly Val Phe Me Thr His Gly Asp Val Gly Val Gly Thr 
160 165 170 

ate gtg ggc tct get gtg ttc aac ate ctg tgc ata att gga gtg tgc 
Me Val Gly Ser Ala Val Phe Asn lie Leu Cys Me Me Gly Val Cys 
175 180 185 

gga ctg ttt get ggc cag gtg gtc cgt ctg acg tgg tgg gcc gtg tgc 
Gly Leu Phe Ala Gly Gin Val Val Arg Leu Thr Trp Trp Ala Val Cys 
190 195 200 

cga gac tec gtg tac tac acc ate tct gtc ate gtg etc ate gtg ttc 
Arg Asp Ser Val Tyr Tyr Thr Me Ser Val Me Val Leu Me Val Phe 
205 210 215 220 

ata tat gat gaa caa att gtg tgg tgg gaa ggc ctg gtg etc ate ate 
Me Tyr Asp Glu Gin Me Val Trp Trp Glu Gly Leu Val Leu Me Me 
225 230 235 

ttg tat gtg ttt tat att ctg ate atg aag tac aat gtg aag atg caa 
Leu Tyr Val Phe Tyr Me Leu Me Met Lys Tyr Asn Val Lys Met Gin 
240 245 250 

gcc ttt ttc aca gtc aaa caa aag age att gca aac ggt aac ccg gtc 
Ala Phe Phe Thr Val Lys Gin Lys Ser Me Ala Asn Gly Asn Pro Val 
255 260 265 

aac agt gag ctg gag get gtg aag gag aag cca cag tat ggc aag aac 
Asn Ser Glu Leu Glu Ala Val Lys Glu Lys Pro Gin Tyr Gly Lys Asn 
270 275 280 



385 



433 



481 



529 



577 



625 



673 



721 



769 



817 



865 
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ccc gtg gtg atg gtg gac gag att atg age tec age cct ccc aag ttc 
Pro Val Val Met Val Asp Glu lie Met Ser Ser Ser Pro Pro Lys Phe 
285 290 295 300 

ace ttc cct gaa gca ggc tta cga ate atg ate acc aat aag ttt gga 
Thr Phe Pro Glu Ala Gly Leu Arg lie Met lie Thr Asn Lys Phe Gly 
305 310 315 

ccc agg acc cga eta egg atg gee age agg ate ate att aat gag egg 
Pro Arg Thr Arg Leu Arg Met Ala Ser Arg lie Me lie Asn Glu Arg 
320 325 330 

cag aga ctg ate aac teg gee aat ggt gtg age agt aag ccg ctt caa 
Gin Arg Leu lie Asn Ser Ala Asn Gly Val Ser Ser Lys Pro Leu Gin 
335 340 345 

aac ggg agg cac gag aac att gag aac ggg aat gtt cct gtg gaa aac 
Asn Gly Arg His Glu Asn I le Glu Asn Gly Asn Val Pro Val Glu Asn 
350 355 360 

ccc gaa gac cct cag cag aat cag gag cag cag ccg ccg cca cag cca 
Pro Glu Asp Pro Gin Gin Asn Gin Glu Gin Gin Pro Pro Pro Gin Pro 
365 370 375 380 

cca ccg cca gag cca gag ccg gtg gag get gac ttc ctg tec ccc ttc 
Pro Pro Pro Glu Pro Glu Pro Val Glu Ala Asp Phe Leu Ser Pro Phe 
385 390 395 

tec gtg ccg gag gee aga ggg gac aag gtc aag tgg gtg ttc acc tgg 
Ser Val Pro Glu Ala Arg Gly Asp Lys Val Lys Trp Val Phe Thr Trp 
400 405 410 

ccc etc ate ttc etc ctg tgc gtc acc att ccc aac tgc age aag ccc 
Pro Leu Me Phe Leu Leu Cys Val Thr Me Pro Asn Cys Ser Lys Pro 
415 420 425 

cgc tgg gag aag ttc ttc atg gtc acc ttc ate acc gee acg ctg tgg 
Arg Trp Glu Lys Phe Phe Met Val Thr Phe lie Thr Ala Thr Leu Trp 
430 435 440 

ate get gtg ttc tec tac ate atg gtg tgg ctg gtg act att ate gga 
Me Ala Val Phe Ser Tyr lie Met Val Trp Leu Val Thr Me Me Gly 
445 450 455 460 



913 



961 



1009 



1057 



1105 



1153 



1201 



1249 



1297 



1345 



1393 
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tac aca ott ggg ate ccg gat gtc ate atg ggc att act ttc ctg gca 1441 
Tyr Thr Leu Gly He Pro Asp Val lie Met Gly Me Thr Phe Leu Ala 
465 470 475 

gca ggg aca agt gtt cca gac tgc atg gec age eta att gtg gcg aga 1489 
Ala Gly Thr Ser Val Pro Asp Cys Met Ala Ser Leu lie Val Ala Arg 
480 485 490 

caa ggc ctt ggg gac atg gca gtc tec aac acc ata gga age aac gtg 1537 
Gin Gly Leu Gly Asp Met Ala Val Ser Asn Thr lie Gly Ser Asn Val 
495 500 505 

ttt gac ate ctg gta gga ctt ggt gta ccg tgg ggc ctg cag acc atg 1585 
Phe Asp lie Leu Val Gly Leu Gly Val Pro Trp Gly Leu Gin Thr Met 
510 515 520 

gtt gtt aat tat gga tea aca gtg aag ate aac age egg ggg ctg gtc 1633 
Val Val Asn Tyr Gly Ser Thr Val Lys lie Asn Ser Arg Gly Leu Val 
525 530 535 540 

tat tec gtg gtc ctg ttg ctg ggc tct gtc get etc acc gtc etc ggc 1681 
Tyr Ser Val Val Leu Leu Leu Gly Ser Val Ala Leu Thr Val Leu Gly 
545 550 555 

ate cac eta aac aag tgg cga ctg gac egg aag ctg ggt gtc tac gtg 1729 
Me His Leu Asn Lys Trp Arg Leu Asp Arg Lys Leu Gly Val Tyr Val 
560 565 570 

ctg gtt etc tac gee ate ttc ttg tgc ttc tec ata atg ata gag ttt 1777 
Leu Val Leu Tyr Ala Me Phe Leu Cys Phe Ser Me Met Me Glu Phe 
575 580 585 

aac gtc ttt acc ttc gtc aac ttg ccg atg tgc egg gaa gac gat tag 1825 
Asn Val Phe Thr Phe Val Asn Leu Pro Met Cys Arg Glu Asp Asp 
590 595 600 

egctgagteg eggtacctgg 1845 



<210> 4 

<211> 603 

<212> PRT 

<213> Homo sapiens 
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<400> 4 

Met Ala Leu Arg Gly Thr Leu Arg Pro Leu Lys Val Arg Arg Arg Arg 
15 10 15 



Glu Met Leu Pro Gin Gin Val Gly Phe Val Cys Ala Val Leu Ala Leu 
20 25 30 



Val Cys Cys Ala Ser Gly Leu Phe Gly Ser Leu Gly His Lys Thr Ala 
35 40 45 



Ser Ala Ser Lys Arg Val Leu Pro Asp Thr Trp Arg Asn Arg Lys Leu 
50 55 60 



Met Ala Pro Val Asn Gly Thr Gin Thr Ala Lys Asn Cys Thr Asp Pro 
65 70 75 80 



Ala lie His Glu Phe Pro Thr Asp Leu Phe Ser Asn Lys Glu Arg Gin 
85 90 95 



His Gly Ala Val Leu Leu His Me Leu Gly Ala Leu Tyr Met Phe Tyr 
100 105 110 



Ala Leu Ala I le Val Cys Asp Asp Phe Phe Val Pro Ser Leu Glu Lys 
115 120 125 



lie Cys Glu Arg Leu His Leu Ser Glu Asp Val Ala Gly Ala Thr Phe 
130 135 140 



Met Ala Ala Gly Ser Ser Thr Pro Glu Leu Phe Ala Ser Val He Gly 
145 150 155 160 



Val Phe He Thr His Gly Asp Val Gly Val Gly Thr He Val Gly Ser 
165 170 175 
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Ala Val Phe Asn lie Leu Cys lie lie Gly Val Cys Gly Leu Phe Ala 
180 185 190 



Gly Gin Val Val Arg Leu Thr Trp Trp Ala Val Cys Arg Asp Ser Val 
195 200 205 



Tyr Tyr Thr lie Ser Val lie Val Leu lie Val Phe Me Tyr Asp Glu 
210 215 220 



Gin lie Val Trp Trp Glu Gly Leu Val Leu lie lie Leu Tyr Val Phe 
225 230 235 240 



Tyr Me Leu Me Met Lys Tyr Asn Val Lys Met Gin Ala Phe Phe Thr 
245 250 255 



Val Lys Gin Lys Ser I le Ala Asn Gly Asn Pro Val Asn Ser Glu Leu 
260 265 270 



Glu Ala Val Lys Glu Lys Pro Gin Tyr Gly Lys Asn Pro Val Val Met 
275 280 285 



Val Asp Glu Me Met Ser Ser Ser Pro Pro Lys Phe Thr Phe Pro Glu 
290 295 300 



Ala Gly Leu Arg Me Met Me Thr Asn Lys Phe Gly Pro Arg Thr Arg 
305 310 315 320 



Leu Arg Met Ala Ser Arg Me Me Me Asn Glu Arg Gin Arg Leu Me 
325 330 335 



Asn Ser Ala Asn Gly Val Ser Ser Lys Pro Leu Gin Asn Gly Arg His 
340 345 350 
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Glu Asn He Glu Asn Gly Asn Val Pro Val Glu Asn Pro Glu Asp Pro 
355 360 365 



Gin Gin Asn Gin Glu Gin Gin Pro Pro Pro Gin Pro Pro Pro Pro Glu 
370 375 380 



Pro Glu Pro Val Glu Ala Asp Phe Leu Ser Pro Phe Ser Val Pro Glu 
385 390 395 400 



Ala Arg Gly Asp Lys Val Lys Trp Val Phe Thr Trp Pro Leu He Phe 
405 410 415 



Leu Leu Cys Val Thr lie Pro Asn Cys Ser Lys Pro Arg Trp Glu Lys 
420 425 430 



Phe Phe Met Val Thr Phe He. Thr Ala Thr Leu Trp lie Ala Val Phe 
435 440 445 



Ser Tyr lie Met Val Trp Leu Val Thr lie lie Gly Tyr Thr Leu Gly 
450 455 460 



lie Pro Asp Val lie Met Gly He Thr Phe Leu Ala Ala Gly Thr Ser 
465 470 475 480 



Val Pro Asp Cys Met Ala Ser Leu He Val Ala Arg Gin Gly Leu Gly 
485 490 495 



Asp Met Ala Val Ser Asn Thr lie Gly Ser Asn Val Phe Asp lie Leu 
500 505 510 



Val Gly Leu Gly Val Pro Trp Gly Leu Gin Thr Met Val Val Asn Tyr 
515 520 525 
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Gly Ser Thr Val Lys Me Asn Ser Arg Gly Leu Val Tyr Ser Val Val 
530 535 540 



Leu Leu Leu Gly Ser Val Ala Leu Thr Val Leu Gly Me His Leu Asn 
545 550 555 560 



Lys Trp Arg Leu Asp Arg Lys Leu Gly Val Tyr Val Leu Val Leu Tyr 
565 570 575 



Ala lie Phe Leu Cys Phe Ser Me Met lie Glu Phe Asn Val Phe Thr 
580 585 590 



Phe Val Asn Leu Pro Met Cys Arg Glu Asp Asp 
595 600 



<210> 5 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: an artificially synthesized 

primer sequence 

<400> 5 

caggaattcc accatggcgc tccgcgggac cctc 



<210> 6 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: an artificially synthesized 

primer sequence 
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<400> 6 

ccaggtaccg cgactcagcg ctaatcg 27 



<210> 7 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: an artificially synthesized 

primer sequence 

<400> 7 

atgccttggc catagtgtgc gatg 24 



<210> 8 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of artificial Sequence: an artificially synthesized 

primer sequence 



<400> 8 

ctgctcacac cattggccga gttg 



24 
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